
A Supplementary figures and tables for SNP call-
ing using genotype model selection on high-throughput
sequencing data
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Figure 1: Sensitivity and PPV plot of SNP caller performance. SNP
caller performance across coverage levels and SNP callers. See figure 2 for
zoomed-in view.
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Figure 2: Zoomed-in view of sensitivity and PPV plot of SNP caller
performance. SNP caller performance across coverage levels and SNP callers.
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SNP Caller Sens PPV Joint Avg
GeMS 0.9495 0.9940 0.9718
SAMtools 0.9358 1.0000 0.9679
FreeBayes 0.9610 0.9625 0.9617
MAQ 0.9520 0.9706 0.9613
GATK 0.9333 0.9548 0.9441
SOAPsnp 0.8781 0.9763 0.9272
Atlas-SNP2 0.9173 0.8128 0.8650
VarScan 0.9646 0.7179 0.8412
SNVMix2 0.9646 0.5919 0.7783

Table 2: Average of sensitivity, PPV and joint average of sensitivity and PPV
over all coverage levels, listed in descending order of joint average.

4



S
en

si
ti
vi
ty

5
10

20
50

10
0

20
0

50
0

10
00

20
00

10
M
od

el
G
eM

S
0.
82
64

0.
92
87

0.
96
07

0.
97
04

0.
97
49

0.
96
84

0.
97
51

0.
96
76

0.
97
33

3
M
od

el
G
eM

S
0.
37
67

0.
75
36

0.
94
38

0.
96
68

0.
97
35

0.
96
79

0.
97
37

0.
96
71

0.
97
25

SA
M
to
ol
s

0.
74
49

0.
90
45

0.
95
54

0.
96
72

0.
97
26

0.
96
79

0.
97
28

0.
96
53

0.
97
16

P
P
V

5
10

20
50

10
0

20
0

50
0

10
00

20
00

10
M
od

el
G
eM

S
0.
97
84

0.
98
28

0.
99
58

0.
99
91

0.
99
67

0.
99
95

0.
99
68

0.
99
81

0.
99
91

3
M
od

el
G
eM

S
0.
99
76

0.
99
48

0.
99
81

0.
99
95

0.
99
67

0.
99
95

0.
99
91

0.
99
91

0.
99
91

SA
M
to
ol
s

1.
00
00

1.
00
00

1.
00
00

1.
00
00

1.
00
00

1.
00
00

1.
00
00

1.
00
00

1.
00
00

T
ab

le
3:

C
om

p
ar
in
g
3
ge
n
ot
yp

e
m
od

el
s
to

10
in

th
e
G
eM

S
p
ro
ce
d
u
re
.
Fo

r
ea
ch

ta
bl
e,

th
e
fir
st

ro
w

in
di
ca
te
s
th
e

av
er
ag
e
si
m
ul
at
ed

co
ve
ra
ge

va
lu
es
.
T
he
se

re
su
lt
s
in
di
ca
te

th
at

gi
ve
n
th
e
ot
he
rw

is
e
un

ch
an

ge
d
G
eM

S
pr
oc
ed
ur
e,

co
ns
id
er
in
g

on
ly

3
m
od

el
s
re
du

ce
s
th
e
se
ns
it
iv
it
y
at

ev
er
y
co
ve
ra
ge

le
ve
lw

he
n
co
m
pa

re
d
to

co
ns
id
er
in
g
th
e
10

po
ss
ib
le

ge
no

ty
pe

m
od

el
s.

5



A
ra
b
id
op

si
s
su
p
1r
os
1

Sp
ec
ifi
ca
ti
on

s
an

d
no

n-
de

fa
ul
t
op

ti
on

s
us
ed

O
rg
an

is
m

R
ef
er
en
ce

A
ra
bi
do

ps
is

th
al
ia
na

C
ol
um

bi
a
T
A
IR

9
(1
21
M
bp

)
Sa

m
pl
e
si
ze

Si
ng

le
sa
m
pl
e

P
lo
id
y

D
ip
lo
id

R
ea
d
Le

ng
th

11
0b

p
M
at
e
pa

ir
Si
ng

le
-e
nd

Q
ua

lit
y
en
co
di
ng

Il
lu
m
in
a
1.
5+

A
lig

nm
en
t
op

ti
on

s
B
W
A
-0
.5
.9

al
n

-I
,s

am
se

an
d
SA

M
to
ol
s-
0.
1.
16

vi
ew

-q
20

P
ile
up

op
ti
on

s
SA

M
to
ol
s-
0.
1.
16

vi
ew

-q
20

|
pi
le
up

-Q
17

-B
-s

-
G
eM

S
op

ti
on

s
G
A
T
K

pr
io
rs
,α

=
0.
0
0
5

G
A
T
K

op
ti
on

s
G
en
om

eA
na

ly
si
sT

K
-1
.0
.5
33
6
-T

Un
if
ie
dG
en
ot
yp
er

-b
ad
_m
at
es

-m
bq

17
-m
mq

20
SA

M
to
ol
s
op

ti
on

s
SA

M
to
ol
s-
0.
1.
16

mp
il
eu
p

-Q
17

-g
an

d
bc
ft
oo
ls

vi
ew

-v
cg

X
51

4
X
w
20

10
Sp

ec
ifi
ca
ti
on

s
an

d
no

n-
de
fa
ul
t
op

ti
on

s
us
ed

O
rg
an

is
m

R
ef
er
en
ce

T
he
rm

oa
na

er
ob

ac
te
r
sp
.
X
51
4
(2
.5
M
bp

)
Sa

m
pl
e
si
ze

Si
ng

le
sa
m
pl
e

P
lo
id
y

H
ap

lo
id

R
ea
d
Le

ng
th

40
bp

M
at
e
pa

ir
Si
ng

le
-e
nd

Q
ua

lit
y
en

co
di
ng

Il
lu
m
in
a
1.
6+

A
lig

nm
en
t
op

ti
on

s
B
W
A
-0
.5
.9

al
n

-I
,s

am
se

an
d
SA

M
to
ol
s-
0.
1.
13

vi
ew

-q
20

P
ile
up

op
ti
on

s
SA

M
to
ol
s-
0.
1.
16

vi
ew

-q
20

|
pi
le
up

-Q
17

-B
-s

-
G
eM

S
op

ti
on

s
α
=

0.
0
5

Fr
ee
B
ay
es

op
ti
on

s
Fr
ee
B
ay
es
-0
.9
.0

-4
-p

1
-m

20
-q

17
-R

20
,1
7

T
ab

le
4:

R
ea
l
d
at
as
et

sp
ec
ifi
ca
ti
on

s
an

d
al
ig
n
m
en
t
an

d
S
N
P

ca
ll
in
g
op

ti
on

s.
T
o
a
re
as
on

ab
le

ex
te
nt
,
th
e
op

ti
on

s
of

th
e
SN

P
ca
lle
rs

w
er
e
ch
os
en

to
m
ax

im
iz
e
th
e
fa
ir
ne
ss

of
th
e
co
m
pa

ri
so
n.

D
ef
au

lt
op

ti
on

s
w
er
e
pr
ef
er
re
d
un

le
ss

th
e
de
fa
ul
t

op
ti
on

s
w
er
e
no

t
ap

pl
ic
ab

le
or

ga
ve

an
un

fa
ir

ad
va
nt
ag
e
to

an
y
pa

rt
ic
ul
ar

SN
P

ca
lle
r.

6



T
im

e
(S
ec
)

5
10

20
50

10
0

20
0

50
0

10
00

20
00

C
al
le
r
A
vg

SN
V
M
ix
2

2
3

4
9

15
29

77
17
6

34
6

74
SO

A
P
sn
p

2
3

6
13

25
52

13
1

26
5

54
8

11
6

M
A
Q

4
5

7
14

26
54

13
7

26
8

56
2

12
0

G
eM

S
12

17
28

60
11
2

21
2

33
9

51
2

85
4

23
9

G
A
T
K

33
41

53
99

15
4

26
4

49
5

72
7

12
08

34
2

Fr
ee
B
ay
es

16
26

45
99

19
6

38
1

91
6

18
28

36
39

79
4

SA
M
to
ol
s

24
43

81
19
2

38
3

75
6

18
72

37
29

74
44

16
14

V
ar
Sc
an

57
2

68
7

92
9

15
97

27
28

50
03

N
A

N
A

N
A

19
19

A
tl
as
-S
N
P
2

23
6

33
6

51
0

10
29

19
54

40
41

13
66
9

55
55
4

26
72
24

38
28
4

C
ov
er
ag
e
A
vg

10
0

12
9

18
5

34
6

62
1

11
99

22
04

78
82

35
22
8

48
33

M
ax

M
em

or
y
(M

B
)

5
10

20
50

10
0

20
0

50
0

10
00

20
00

C
al
le
r
A
vg

SO
A
P
sn
p

0*
0*

0*
0*

0*
0*

0*
0*

0*
0*

SN
V
M
ix
2

0*
0*

0*
0*

0*
0*

0*
0*

0*
0*

Fr
ee
B
ay
es

0*
0*

0*
0*

0*
0*

16
16

16
5

M
A
Q

32
32

32
32

32
32

32
32

32
32

SA
M
to
ol
s

32
32

32
32

32
32

32
32

32
32

V
ar
Sc
an

48
48

48
48

48
48

N
A

N
A

N
A

48
G
eM

S
33

6
38
4

36
8

38
4

38
4

40
0

40
0

40
0

40
0

38
4

G
A
T
K

30
4

38
4

25
6

40
0

13
92

30
4

48
0

32
0

52
8

48
5

A
tl
as
-S
N
P
2

17
6

19
2

20
8

25
6

32
0

46
4

84
8

15
04

31
36

78
9

C
ov
er
ag
e
A
vg

10
3

11
9

10
5

12
8

24
5

14
2

22
6

28
8

51
8

19
7

T
ab

le
5:

S
N
P

ca
ll
er

ti
m
e
to

co
m
p
le
ti
on

in
se
co
n
d
s
an

d
m
ax

im
u
m

m
em

or
y
u
sa
ge

in
m
eg
ab

yt
es

(M
B
).

T
he

fir
st

ro
w

in
di
ca
te
s
th
e
si
m
ul
at
ed

co
ve
ra
ge

va
lu
es
.
T
he

bo
tt
om

ro
w

gi
ve
s
th
e
co
lu
m
n
av
er
ag
es

at
ea
ch

co
ve
ra
ge

le
ve
l.
T
he

re
m
ai
ni
ng

ro
w
s
ar
e
so
rt
ed

by
th
e
“C

al
le
r
A
vg

”
co
lu
m
n,

w
hi
ch

gi
ve
s
th
e
av
er
ag
e
of

th
e
ro
w
s
ov
er

al
lt

he
co
ve
ra
ge

le
ve
ls
.
G
iv
en

th
e
st
at
ed

co
m
pu

ti
ng

se
tu
p,

th
e
V
ar
Sc
an

pr
oc
ed
ur
e
w
as

no
t
ab

le
to

be
co
m
pl
et
ed

fo
r
co
ve
ra
ge

le
ve
ls

50
0,

10
00

an
d
20
00
.
P
ro
ce
du

re
s

no
ta
te
d
w
it
h
“0
*”

us
ed

le
ss

th
an

16
M
B

of
m
em

or
y.

7



A
vg

M
em

or
y
(M

B
)

5
10

20
50

10
0

20
0

50
0

10
00

20
00

C
al
le
r
A
vg

SO
A
P
sn
p

0*
0*

0*
0*

0*
0*

0*
0*

0*
0*

SN
V
M
ix
2

0*
0*

0*
0*

0*
0*

0*
0*

0*
0*

Fr
ee
B
ay
es

0*
0*

0*
0*

0*
0*

5
13

16
4

M
A
Q

32
32

32
32

32
32

32
32

32
32

SA
M
to
ol
s

32
32

32
32

32
32

32
32

32
32

V
ar
Sc
an

48
48

48
48

48
48

N
A

N
A

N
A

48
G
eM

S
16

3
23

2
21
0

20
5

20
1

20
0

20
0

20
3

20
3

20
2

G
A
T
K

26
2

33
8

17
6

36
8

12
09

22
0

25
8

23
4

32
1

37
6

A
tl
as
-S
N
P
2

10
4

99
10
5

14
5

18
2

27
5

59
3

10
98

24
44

56
1

C
ov
er
ag
e
A
vg

71
87

67
92

18
9

90
14
0

20
2

38
1

13
9

T
ab

le
6:

A
ve
ra
ge

m
em

or
y
u
sa
ge

in
m
eg
ab

yt
es

(M
B
).

T
he

fir
st

ro
w

in
di
ca
te
s
th
e
si
m
ul
at
ed

co
ve
ra
ge

va
lu
es
.
T
he

bo
tt
om

ro
w

gi
ve
s
th
e
co
lu
m
n
av
er
ag
es

at
ea
ch

co
ve
ra
ge

le
ve
l.

T
he

re
m
ai
ni
ng

ro
w
s
ar
e
so
rt
ed

by
th
e
“C

al
le
r
A
vg

”
co
lu
m
n,

w
hi
ch

gi
ve
s

th
e
av
er
ag
e
of

th
e
ro
w
s
ov
er

al
lt
he

co
ve
ra
ge

le
ve
ls
.
G
iv
en

th
e
st
at
ed

co
m
pu

ti
ng

se
tu
p,

th
e
V
ar
Sc
an

pr
oc
ed
ur
e
w
as

no
t
ab

le
to

be
co
m
pl
et
ed

fo
r
co
ve
ra
ge

le
ve
ls

50
0,

10
00

an
d
20
00
.
P
ro
ce
du

re
s
no

ta
te
d
w
it
h
“0
*”

us
ed

le
ss

th
an

16
M
B

of
m
em

or
y.

8


	Supplementary figures and tables for SNP calling using genotype model selection on high-throughput sequencing data

